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Abstract 
 
 
This document is a report of the project "Development of an Open Source 
multimedia player module aimed at e-learning of languages”, carried out by the 
student Alberto Rodríguez Núñez as Final Degree Project in order to acquire 
the degree of “Ingeniero Técnico en Informática de Gestión” from UPC 
(Universidad Politécnica de Catalunya). 
 
This project has been carried out on request from Institut des Langues Vivantes 
(ILV) from the Université Caholique of Louvain-la-Neuve. The objective of this 
work is to develop a module for the e-learning platform Claroline consisting in a 
tool for playing multimedia content synchronously with its transcription. This tool 
is intended to help students in learning languages, in an autodidactic and 
distance way using the teaching method called "e-learning".  
 
In this report I will focus on the study carried out as well as the tools, 
methodologies and strategies used for development. 
 
First, I will focus on studying all aspects of the project environment as well as 
everything needed to carry out its development. Below I will do an analysis of 
requirements of the problem, a rigorous specification of the module to be 
developed and its implementation. To conclude I will detail the implementation 
of the module and its characteristics and use by professors and students. 
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1. Introduction 
 
1.1. Summary 
 
This document describes and explains the development from the project carried 
out, well as the studies, the methodologies followed and the decisions taken. 
 
This project is aimed to develop a tool for online education, using the great tool 
that is computer science to optimize the current education. This project is based 
on an e-learning management system called Claroline. 
 
Claroline1 is a virtual platform aimed at learning and working online, called 
elearning and eWorking, developed in open source and free software. This 
platform enables professors to build effective online courses and manage 
learning and collaboration activities on the web. 
 
«This platform is organized around of the concept of spaces related to a course 
or educational activity. Each space provides a list of tools to create learning 
content and manage educational activities. 
 
Translated into 35 languages, Claroline has a large community of developers 
and users around the world. » 
 
Considering the great potential of the e-learning and e-working and taking 
advantage of the information society, is essential to use this kind of tools to 
optimize the quality of education. 
 
1.2. Structure 
 
To carry out of the project I have followed the most common process to develop 
software: 
 
1. Study of the project environment. 
 
2. Requirements analysis. 
 
3. Specification phase. 
 
4. Implementation phase. 
 
5. Testing. 
 
In addition, there is also a chapter dedicated to task planning and others to the 
study of the tools to use. Also there is a chapter dedicated to the 
implementation and the use of the module developed. 
 
Finally, there is a chapter with the conclusion of the project, a list of the figures 
used in the report and the bibliography used. 
                                                 
1
Source: http://doc.claroline.net/en/index.php/Main_Page 
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1.3. Motivation and opportunity 
 
The reason why this project appears is to improve the quality of education in 
learning of languages using the Information Systems. In this case, from the 
professors from l‟Institut des Langues Vivants (ILV) and INGI department, 
comes the desire to improve the system of distance language teaching. 
 
This project will enable teachers to create multimedia documents and its 
transcription. Students can play videos or audio synchronously with its 
transcription, thus helping them to improve their comprehension, pronunciation 
and grammar of the language. 
 
In this way, the training given in class can be reinforced using distance learning. 
The student, from home or library, with just an Internet connection can better 
understand the explanations given in class and, thus, optimize his learning. 
 
My main motivation is the acquisition of software development profile, as I am 
studying an engineering of management. Personally, I am keenly interested in 
developing web applications and the great potential of e-learning. 
 
Moreover, during my studies I have done courses where I could learn and 
acquire skills to manage software development projects, capacity to analyze 
system requirements, specify, design and implement. 
 
1.4. Initial situation and objectives 
 
Six years ago, the student Mr. Gregory Stinglhanber developed a tool able to 
play multimedia content synchronously with their transcripts. This student 
developed using the language of Flash, which involves certain disadvantages 
versus Open Source languages. 
 
However, at a certain point of the project the idea of start from the work done by 
the previous student was rejected. This decision was taken mainly by the huge 
differences between HTML5 language and Flash, and because the work is done 
six years ago without any updates, so I decided that it was best to re-develop 
from zero. However, I had in mind his implementation to achieve the objectives 
of the demand made by ILV, INGI department and the Claroline Team. 
 
This project has as main objective the improvement of the Claroline platform, 
adding the ability to add multimedia content and reproduce it synchronously 
with its Transcription. 
 
This will be done by creating a module which will allow: 
 
• The teacher can add and manage documents with video or audio to a course 
given by him. 
• The teacher will be able to add the transcription of these videos or audios and 
configure them to play synchronously with added multimedia content. 
• Students registered at the course will be able to access and view multimedia 
content and manage it to improve their learning. 
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2. The HTML standard language 
 
 
2.1. Definition and features of HTML language
2
 
 
HTML, stands for HyperText markup Language, is an implementation of the 
SGML standard (Standard Generalized mark-up Language). It's an international 
standard for the electronic text definition, independent from electronic devices, 
systems and applications. Metalanguage for defining descriptive design 
languages, it provides a means of encoding hypertext documents which are 
intended for direct exchange between systems or applications. In other words, it 
is the programming language used for developing Internet sites. 
 
HTML language allows the developer describing the structure and content of 
the web pages in plain text form, as well as completing the text with objects 
such as images. This language is written using tags, as specified by angle 
brackets („<‟ and „>‟). 
 
In addition, HTML allows including scripts (e.g. JavaScript), code that can 
modify the behaviour of web browsers and other HTML processors. HTML files 
use the extension „.htm‟ and „.html‟. 
 
Tim Berners-Lee was the first to propose a description of this language in a 
document published in 1991. In it, he described twenty-two elements that 
involve the initial and simple design of HTML. Thirteen of these elements are 
still used in HTML4. 
 
Among its components there are the „elements‟ and their attributes, data types 
and document type declaration. The elements are the basic structure of this 
language, as they have two properties: attributes and content. 
 
HTML is mainly composed of the following syntax: 
 
 „Tags‟ are marked-up text strings. Web browsers use tags to interpret 
commands. An example of tags can be: <body> </body>. While HTML 
4.01 and HTML 5 do not care if tags are written in upper- or lower-case, 
it's best practice to use lower case lettering. 
 
 „Elements‟ are delimited by tags, with an opening and a closing, one 
indicating the beginning and another indicating the end of the element: 
e.g. <p> </p>.  
 
 „Attributes‟ are used to modify values of an HTML element. Elements can 
have multiple attributes.  
 
Example of class attribute: <p class="value "></p> 
 
                                                 
2
 Sources: http://en.wikipedia.org/wiki/HTML 
   http://www.w3.org/standards/webdesign/htmlcss#whathtml 
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Finally, there are two types of marking: 
 
 Structural mark-up, which describes the purpose of the text, but does not 
define how you will see the item.  
 
 In contrast, the presentational mark-up is describing the appearance of the 
text, regardless of function. 
 
The main features of HTML are: 
 
 Allows you to create descriptive coding languages.  
 
 Defines a hierarchical document structure, with interconnected elements 
and components.  
 
 Provides a complete formal specification document.  
 
 There is an implicit set of signalling conventions. Supports, therefore, 
flexible sets of labels.  
 
 Publish online documents with text, images, videos, tables, lists and other 
type of objects. 
 
 Documents generated with this language are legible by humans.  
 
 Communicate different web sites using hypertext links at the click of a 
button.  
 
 Design forms for conducting transactions with remote services.  
 
 Include spread-sheets, video clips, sound clips, and other applications 
directly in the documents.  
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2.2. History of HTLM: From its beginnings until today
2, 3
  
 
The full story of HTML is as interesting as long, so below I‟m going to 
concentrate on explaining it briefly and detail the different versions that have 
appeared since its beginnings, as well as the improvements and the advances 
that these have contributed. 
 
Note: all citations below have been translated from 
http://www.librosweb.es/xhtml/capitulo1/breve_historia_de_html.html 
«The HTML source dates back to 1980, when physicist Tim Berners-Lee, 
working at CERN (European Organization for Nuclear Research) proposed a 
new system of hypertext to share documents. [...] 
 
After completing the development of his system of hypertext, Tim Berners-Lee 
presented it to a call organized to develop a system of hypertext for Internet. 
After joining forces with Robert Cailliau (a system engineer), they submitted the 
winning proposal called WorldWideWeb (W3). It was the first web browser 
running on a NeXT computer. 
 
The first formal document with the description of HTML was published in 1991 
under the name "HTML Tags" and still can be viewed online as a computing 
relic4, 5. 
 
The first formal proposal to convert HTML like a standard was made in 1993 by 
the IETF organization (Internet Engineering Task Force). Although significant 
progress was made (at that time were defined tags for images, tables and 
forms) neither proposed standard, called HTML and HTML+ achieved to 
become an official standard.» 
 
In 1994, the IETF organization creates an HTML working group and gets 
published, the next year, the HTML 2.0 standard. Despite its name, HTML 2.0 is 
the first official standard of HTML. This version had most of the elements of the 
current versions, but did not support, for example, tables or ALIGN attributes. 
 
«Since 1996, HTML standards are published by another standards organization 
called the W3C (World Wide Web Consortium). HTML 3.2 version was 
published on January 14, 1997 and is the first HTML recommendation 
published by the W3C. This revision incorporates the latest advances in web 
pages developed until 1996 such as Java applets and text flowing around 
images.»  
 
This version also integrated support for TABLES, image, heading and other 
element ALIGN attributes. 
 
                                                 
3
 Adaptation from:  
http://www.librosweb.es/xhtml/capitulo1/breve_historia_de_html.html 
Book: “Una historia de la informàtica” from Miquel Barcelo 
4
 First HTML Tags document:  
http://www.w3.org/History/19921103-hypertext/hypertext/WWW/MarkUp/Tags.html 
5
 First mention of HTML Tags on the www-talk mailing list (e-mail from Tim Berners-Lee): 
http://lists.w3.org/Archives/Public/www-talk/1991SepOct/0003.html 
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«HTML 4.06 was published on April 24, 1998 (being a corrected version of the 
original publication of the December 18, 1997) and represents a huge leap from 
previous versions. Among their most important innovations there are the CSS 
style sheets, the possibility of including small programs or scripts on web pages, 
frames, improvement of the accessibility of the designed pages, embedding 
objects, complex tables and improvements in forms.» 
 
This version offers improved accessibility for people with disabilities. 
 
It offers three variations:  
 
 Strict, in which deprecated elements are forbidden.  
 
 Transitional, in which deprecated elements are allowed.  
 
 Frameset, in which mostly only frame related elements are allowed.  
 
«The latest official HTML specification was published on December 24, 1999 
and is called HTML 4.01, published with the same three variations. This is a 
review and update of the HTML 4.0 version, so it doesn't include significant 
developments. 
 
Since the publication of HTML 4.01, the HTML standardization activity stopped 
and the W3C was focused on developing the XHTML standard. For this reason, 
in 2004, the companies Apple, Mozilla and Opera were concerned about the 
lack of interest from W3C on HTML and decided to organize a new association 
called WHATWG (Web Hypertext Application Technology Working Group). 
WHATWG current activity focuses on the future HTML 5 standard, its first 
official draft was published on January 22, 2008. Due to the strength of the 
grouped companies forming the WHATWG and the publication of drafts of 
HTML 5.0, on March 2007, the W3C decided to resume the activity 
standardizing HTML.  
 
Parallel to his activity with HTML, the W3C has continued with the 
standardization of XHTML, an advanced version of HTML and XML based. The 
first version of XHTML called XHTML 1.0 was released on January 26, 2000. 
XHTML 1.0 is an adaptation of HTML 4.01 to XML, so it keeps almost all its 
labels and features, but adds some restrictions and XML elements. XHTML 
version 1.1 was published in 2001 in draft form and tried to modularize XHTML. 
Later, in 2006, was published a draft of XHTML 2.0, which was a big change 
compared to previous versions of XHTML. » 
 
The first working draft of HTML57,8 was published in January of 2008. 
Nevertheless HTML5 is far from being fully implemented. 
 
                                                 
6
 HTML4 official features:  
http://www.w3.org/TR/1999/REC-html401-19991224/intro/intro.html 
7
 Latest W3C Working Draft (April 05, 2011) http://www.w3.org/TR/html5/ 
8
 Latest HTML5 draft by the WHATWG:  
http://www.whatwg.org/specs/web-apps/current-work/multipage/ 
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2.3. Present and future of HTML5 
 
HTML5 is a new specification of this language and is currently in draft phase. 
However, many users and companies are interested in this new version. So 
much so that currently most browsers support this version, though not entirely, 
as there are labels that are not fully compatible yet. It's amazing the speed with 
which this version is spreading, considering that for the moment it is only a draft 
version. 
 
According to a statement made by the W3C9, in May 2011 HTML5 will enter in 
the stage of "last call", during which he invites the communities of users, both 
inside and outside the W3C, to confirm the technical strength of the 
specification. Then, the Working Group will focus its efforts on gathering user 
feedback on its implementation. In fact, the W3C is currently developing a 
whole series of tests intended that the specification reaches a high level of 
interoperability before 2014, the date scheduled for publication as an official 
Recommendation. 
 
Currently, more than 50 organizations participate in the HTML Working Group 
and all have accepted the free license copyright sets by W3C Patent Policy. 
This group has more than 400 participants from around the world: designers, 
content authors, accessibility experts and representatives of browser 
developers, authoring tool providers, telecom operators, equipment 
manufacturers and other companies in the IT sector.  
 
The HTML5 working group includes Apple, Google, Opera, IBM, AOL, Mozilla, 
Microsoft, Nokia, and other companies.  
 
It is possible to consult the current status of development of the HTML standard 
at W3Consortium the official site10. 
 
 
2.4. Major new features in HTML5  
 
There are many novelties in HTML5 with respect to HTML411 that makes this 
web programming language far more powerful.  
 
HTML5 is the fifth revision of the standard language of the World Wide Web, 
regulated by the W3Consortium. HTML5 improves interoperability and reduces 
development costs, adding new elements and attributes, and establishing 
precise rules on how to handle these elements. 
 
Some of the new features in HTML5 are functions for embedding video, audio, 
graphics, client-side data storage, and interactive documents. 
 
 
                                                 
9
 W3C oficial last call for HTML5 development: http://www.w3.org/2011/02/htmlwg-pr.html.en 
10
 HTML official current working status: http://www.w3.org/standards/techs/html#w3c_all 
11
 Differences between HTML5 and HTML4: http://www.w3.org/TR/html5-diff/ 
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Among the most important improvements12 there are: 
 
 New structure: The main novelty that HTML5 provides is the new structure 
for developing websites. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
o <section> tag: This element indicates that it is a generic section within 
the document. Such footers, headers, articles or any other possible 
sections of the document. 
 
o <header> tag: This tag specifies an introduction, or a group of navigation 
elements in a section of the document. 
 
o <nav> tag: It represents the section of the page oriented to navigation. 
 
o <article> tag: An element that allows declaring a piece of content as an 
article, specifying independent and self-contained content. Ideal for blogs, 
forum post, user comments or newspapers. 
 
o <aside> tag: This tag represents a piece of content that relates very 
slightly with the rest of the content. 
 
o <footer> tag: Section of the page intended to contain information about 
the author, contact details, date of publication, copyright, etc. 
 
 
 
                                                 
12
 Source: http://www.w3schools.com/html5/html5_reference.asp 
 
<!DOCTYPE HTML> 
<html lang="en"> 
    <head> 
        <meta charset="utf-8" /> 
        <title>Your website</title> 
        <link rel="stylesheet" href="style.css" /> 
    </head> 
    <body> 
        <section> 
         <header> 
          <nav> 
          </nav> 
         </header> 
         <article> 
            </article>  
         <aside> 
         </aside> 
         </section> 
         <footer> 
         </footer> 
    </body> 
</html> 
  - 19 - 
 Audio support: Although there is still a long way, current browsers 
support this new element thus avoiding the use of plug-ins and external 
libraries. However, there are some differences which the codec that 
supports each browser. Internet Explorer supports MP3 and ACC, 
Firefox and Opera supports OGG Vorbis and WAV and finally Google 
Chrome and Safari supports WAV, MP3 and ACC. An example for this 
new feature can be: 
 
 
 
 
 
 
 
 
 
 Video support: The developers can embed video without third-party 
proprietary plug-ins or codec, as easy as embedding any other object. As 
in the audio element browsers are divided on which video format support 
in the future. While Firefox, Opera and Google Chrome support the open 
formats of Ogg by Theora and Vorbis and the format VP8 by Google, 
Safari and Internet Explorer support H.264, not open format that is 
supported by current flash players. Therefore, when offering videos on a 
website the developer have to offer both alternatives in order to adapt it 
to all browsers. 
 
 
 
 
 
 
 
 
 
Actual audio and video element browser support13: 
 
 
Figure 2.1: Browser compatibility with video and audio tags 
 
 
 Web Workers: Some web applications use heavy scripts to perform 
functions. Web Workers improve the performance of a web page using 
separate background threads for processing more lightly these scripts. 
 
 
 
                                                 
13
 Source: http://caniuse.com/ 
  
<audio autoplay="autoplay" controls="controls"> 
    <source src="file.ogg" /> 
    <source src="file.mp3" /> 
    <a href="file.mp3">Download this file.</a> 
<audio> 
<video controls preload> 
    <source src="video.ogv" type="video/ogg;  
        codecs='vorbis, theora'" > 
    <source src="video.mp4" type="video/mp4;  
        codecs='avc1.42E01E, mp4a.40.2'" > 
    <a href="video-gracioso.mp4">Download this file.</a> 
</video> 
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 File access: «HTML5 provides very powerful APIs to interact with binary 
data and a user's local file system. The File APIs give web applications 
the ability to do things like read files synchronously, create arbitrary 
Blobs, write files to a temporary location, recursively read a file directory, 
perform file drag and drop from the desktop to the browser, and upload 
binary data using XMLHttpRequest.»  
Source: http://www.html5rocks.com/en/features/file 
 
 Offline web applications: "Web" and "online" are two closely associated 
terms, downright synonymous to many people. However, one concept 
that HTML5 renews is the possibility of working with web applications but 
offline. Some of the features that enable this functionality are: application 
cache, localStorage, SQL & indexed web database and online/offline 
events. 
 
 Presentation with CSS3: The introduction of CSS3 makes far easier to 
create beatiful and rich sites and applications in HTML. There are many 
new technologies and extensions to CSS3 including: 2D Transformations, 
Transitions, 3D Transforms, etc.  
 
The developer can create rich user experiences just simply applying a 
simple CSS to his existing applications. CSS3 Transformations allow you 
to apply rotations, scales, skews and translations to any DOM element 
with simple styles. 
 
 Application caches (storage): It works like cookies (storing information 
locally on the client's computer), but unlike the cookies, this new feature 
allows the developer for storing bigger files.  
 
In order to store data locally, HTML5 offers two ways to store data on the 
client side: 
 
o “localStorage” stores data without time limit.  
 
o “sessionStorage” stores data for the duration of the session.  
 
These options are to be a replacement of the 'cookies'. A difference of these, in 
HTML5 the data are not sent in each request, but only when requested, 
allowing storing large amounts of data to improve overall performance. 
 
 
 
 
 
 
 
 
 
 
 
<script type="text/javascript"> 
     localStorage.name="Marc"; 
    document.write("Your name: " + localStorage.name); 
 </script> 
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 Geolocation: Although it is still in development phase, the geolocation 
HTML5 is becoming a reality, especially in mobile devices. 
 
 The <canvas> element: This element is one of the most revolutionary 
HTML5 features by the amount of options this item offers and the amount 
of things that the developer can do with it. This element allows a web 
developer to display real-time rendered graphics. As with video, there is 
no need for a plug-in.  
 
Basically it is a canvas that allows us to draw graphics or rendering 
images on the web using scripts (mainly JavaScript), allowing us to do 
things that until now could only be done with flash or external plug-ins. 
 
 
 
 
 
 
 
 
 
 
 
 
 The <source> tag: As I explained in the previous section, this tag defines 
media resources for media elements, such as <video> and <audio>. 
 
 New tag <mark>: This new element is similar to <em> or <strong> but 
unlike those used to give a value or power to a word, <mark> is intended 
as a highlighter. Some widely used by search engines to highlight the 
most relevant words and to implement it the developer would need to use 
JavaScript. 
 
 
 
 
 
 The new elements <figure> and <figcaption>: The <figure> tag specifies 
self-contained flow content like images, diagrams, photos, code, etc. With 
this label the developer can order more semantically an image to a 
caption combining both elements within oneself. The <figcaption> tag 
contains a caption for the <figure> tag. 
 
 
 
 
 
 
 
 
<canvas id="myCanvas"></canvas> 
 
<script type="text/javascript"> 
    var canvas=document.getElementById('myCanvas'); 
    var ctx=canvas.getContext('2d'); 
    ctx.fillStyle='#FF0000'; 
    ctx.fillRect(0,0,80,100); 
</script> 
<h3>Results of airplane </h3> 
<p>The airport was full of   
    <mark style="background-color:#FFFF88;">airplane</mark> 
s</p> 
<figure> 
    <figcaption>A picture of the surface of Mars</figcaption> 
    <img src="img_mars.jpg" width="480" height="320" /> 
</figure> 
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 The <hgroup> tag: specifies the heading of a section or a document. This 
element is used to group headers, <h1> to <h6>, where the largest is the 
main heading of the section, and the others are sub-headings. 
 
 
 
 
 
 
 
 
 
 
 The <keygen> tag: specifies a key pair generator field used for forms. 
When the form is submitted, the private key is stored locally, and the 
public key is sent to the server. 
 
 
 
 
 
 
 
 
 
 The <meter> tag: used to represent measures, such as the disk size 
used, but only for measurements with a known minimum and maximum 
value. 
 
 
 
 
 
 
 The <output> tag: represents the result of a calculation like one 
performed by a script. 
 
 
 
 
 
 
 
 
 
 
 
 
 
<hgroup> 
    <h1>Welcome to my WWF</h1> 
    <h2>For a living planet</h2> 
</hgroup> 
 
<p>The rest of the content...</p> 
<form action="demo_keygen.asp" method="get"> 
    Username: <input type="text" name="usr_name" /> 
    Encryption: <keygen name="security" /> 
    <input type="submit" /> 
</form> 
<meter value="2" min="0" max="10">2 out of 10</meter><br /> 
<meter value="0.6">60%</meter> 
<input name="numa" type="number"> + 
<input name="numb" type="number"> = 
<output name="result" 
    onforminput="value=numa.valueAsNumber  
    + numb.valueAsNumber"></output> 
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 The <progress> tag: defines work-in-progress, for example to display the 
progress of a time consuming function in JavaScript. 
 
 
 
 
 
 
 
 
 
 The <ruby> tag: specifies a ruby annotation (for East Asian typography). 
 
 The <details> and <summary> tags: The first one specifies additional 
details or controls which can be hidden or shown on demand. The 
second one contains a header for the details element, which is used to 
describe details about a document, or parts of a document. 
 
 
 
 
 
 
 
 
 
 The <time> tag: used to display time and/or date. 
 
 
 
 
 
 
 
 
 
 The <command> tag: It‟s related to the commands that the user can 
invoke. This tag defines a command button, like a radio button, a 
checkbox, or a button. 
 
 
 
 
 
 
 
 
 
The object's downloading progress: 
 
    <progress> 
        <span id="objprogress">76</span>% 
    </progress> 
<details> 
    <summary>Copyright 1999-2011.</summary> 
    <p>All pages and graphics on this web site 
        are the property of the company.</p> 
</details> 
<p>We open at <time>10:00</time> every morning.</p> 
<p>I have a date on  
    <time datetime="2008-02-14">Valentines day</time> 
</p> 
<menu> 
    <command onclick="alert('Hello World')"> 
        Click Me! 
    </command> 
</menu> 
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 The <datalist> tag: This new element defines a list of options. Along with 
the new attribute 'list' for the '<input />' tag, it can be used to define which 
values the input element can have. 
 
 
 
 
 
 
 
 
 
 
 
 The <embed> tag: It‟s a dedicated element for content plug-ins. 
 
 
 
 
 
As new attributes HTML5 provides: 
 
 “preload” and “controls” attributes: These are two new attributes used in 
video and audio tags. The attribute „controls‟ adds controls (play, pause, 
etc) to handle video and audio. On the other hand, the attribute „preload‟ 
makes a preload from the video to saving time in the user experience. If 
the page is designed to show a video the developer should activate it. 
Instead if we are not sure that the user wants to see it because it is 
secondary in the content, do not include it. 
 
 Possibility of customize attributes by using "data": This new attribute is 
very useful when the developer wants to send values to JavaScript, for 
example. Before the developer could use any attributes invented by him 
and the scripts worked, but the validation failed. Now adding the attribute 
data we can use it without problem, like the following example: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
<input list="cars" /> 
 
<datalist id="cars"> 
    <option value="BMW"> 
    <option value="Ford"> 
    <option value="Volvo"> 
</datalist> 
<embed src="helloworld.swf" /> 
<div id="myDiv" data-anyValue="My value"> Text </div> 
 
And to get that value on JavaScript: 
var theDiv = document.getElementById(„myDiv‟); 
var attr = theDiv.getAttribute(„data-anyValue‟); 
  - 25 - 
 Regular expressions with the new attribute “pattern”: Another new 
feature will make easier the validation of forms without the use of 
JavaScript. This attribute allows the developer to define what he wants 
exactly with a pattern for a specific text field. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The new attributes "required" and "autofocus": In addition to validating, 
if we add the attribute "required" we can not send a form until the email 
address is not on the field.  
 
On the other hand, the attribute "autofocus" is another solution that avoid 
the developer using JavaScript in their forms and as well as the previous 
attribute is used as follows. 
 
 
 
 
 
 Placeholders or watermarks: The placeholders or watermarks are text 
that appears on the search box and at write or focus it disappears. At the 
moment this could be done with JavaScript, but now by adding this new 
attribute we achieve the same result. 
 
 
 
 
 
 Editable content: The new browsers support a new attribute that can be 
applied to the elements to allow them to edit the text. For example, this 
feature added with the ability to save data locally allows you to create 
simple programs such as a list of tasks: 
 
 
 
 
 
<form action="" method="post"> 
    <label for="username">Create username: </label> 
    <input type="text"  
      name="username" 
      id="username" 
      pattern="[A-Za-z]{4,10}" 
      autofocus 
      required> 
    <button type="submit">Create </button> 
</form> 
<input id="email" name="email" type="email" required autofocus> 
<input name="email" type="email" placeholder="info@tuweb.com" /> 
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Some other changes that facilitate development in HTML:  
 
o In contrast to XHTML in HTML5 is not necessary to use quotes for 
attributes, and is not even necessary to close the elements. 
 
o Is not obligatory use the “type” attribute in links or scripts. 
 
o In order to declare the document type, it is only necessary to write: 
<!DOCTYPE HTML> on the top of page. 
 
o An special text input for e-mails is added: soon most browsers will come 
with built form validation so that adding the new type of email, the 
developer will create input texts allowing only valid email addresses. 
 
 
 
2.5. Study of the advantages and disadvantages of using 
HTML5 regarding the use of Adobe Flash for web 
development. 
 
Considering that HTML5 is still under development and is not a standard yet, 
this language is expanding quickly and it has a great acceptance by web 
designers and developers.  
 
Although HTML5 allows most of the advantages of Adobe Flash (henceforth 
only Flash) without many of the problems, it is still hard to know exactly if 
HTML5 will replace Flash or whether these two languages will coexist in the 
future. 
 
After the study of HTML5 and the innovations that it provides and knowing the 
features of Flash, I will detail below the advantages and disadvantages of using 
the first instead the second. I will focus on relating it to my project in 
particularity, in order to know why developing this media tool in HTML5 is better 
than doing it in Flash. 
 
 
 
 
 
<body> 
    <h2> To-Do List </h2> 
    <ul contenteditable="true"> 
        <li> Write on my blog. </li> 
        <li> Drive to the supermarket. </li> 
        <li> Record a video of my children. </li> 
    </ul> 
</body> 
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Advantages of using HTML5 instead of flash: 
 
 HTML5 is a free and open source standard. Implementing Flash 
applications requires the availability of necessary tools and the 
appropriate license. This aspect makes most of the projects more 
expensive. Therefore, HTML5 provides the advantage of integrating 
technologies on the browser that until now were only available through a 
proprietary plug-in. With this standard, the browser is the only owner of 
these technologies. 
 
 It's not necessary to install any plug-in in the browser in order to use this 
applications. On the contrary, Flash only works if the browser has the 
correct plug-ins installed, as well as in many cases it requires the latest 
version available.  
 
 HTML5 is just as intuitive to use as previous versions of this standard, 
because it just adds new tags and functions to what the developers were 
accustomed. Consequently, no extra knowledge in another language is 
required to develop web sites with this type of applications. 
 
 Videos and audios are decoded using the native codecs of the Operating 
System, obtaining this way improved performance and lower resources 
consumption. 
 
 
Disadvantages of using HTML5 instead of flash: 
 
 Flash was published in 1996 and, therefore, in areas where HTML5 can 
replace it, Flash is much more developed and extended in programming 
and web design. Flash has a large community of users and developers 
as well as documentation and code. Considering the novelty of this 
language, now Flash is far more exploited. According to Adobe14, 85% of 
the most-visited web sites use Flash, 75% of web video is viewed using 
the Flash Player, 98% of enterprises rely on the Flash Player, and 70% of 
web games are delivered using Flash. 
 
 The standard is in working draft state and currently it still contains bugs. 
 
 As far as performance is concerned, according to a study by Jan Ozer15 
(expert in video encoding technologies, has worked in digital video since 
1990 and is the author of 13 books related to the subject), Flash 
consume fewer resources than HTML5 in most of current systems. The 
latest version of Flash is able to take advantage of GPU hardware 
acceleration. 
 
 
                                                 
14
 Study of use of Adobe Flash: http://www.adobe.com/choice/flash.html 
15
 Comparative study about the efficiency of  Flash versus HTML5: 
http://www.streaminglearningcenter.com/articles/flash-player-cpu-hog-or-hot-tamale-it-depends-.html 
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 HTML5 is having the support of most systems, but is only incorporated into 
their newest versions. Considering that most users are using older 
versions of browsers and operating systems, they can not use that 
standard. It is imperative, therefore, to develop web pages compatible 
with both languages. 
 
 Flash offers webcam and Digital Rights Management (DRM) support, 
while HTML and related technologies currently do not (This feature is 
currently under development). 
 
 HTML5 makes adding video and audio content to a website easier than 
Flash, but there is currently no way to protect that content. And it can be 
a problem for the support of record companies, movie studios, and TV 
channels. 
 
 
From this analysis is deductible that the majority of disadvantages of using 
HTML5 are due to his young age and his draft status.  
 
In conclusion, it is easy to assume that with the official release of its 
recommendation (estimated for the year 2014) and its evolution until then, all 
these disadvantages will be supplemented in support of the benefits this 
standard brings. Therefore, it is important to begin developing and supporting 
HTML5 from the beginning, not as a substitute for Flash technology, but as a 
serious competitor and an alternative to be used as the developer's needs. 
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3. Task planning 
 
In this chapter I will detail the development of the project, detailing the different 
tasks carried out and the time spent on them. To make the planning, I have built 
a Gantt chart detailing all the tasks to do, which has been filled with the dates 
and durations when these have been finished. 
 
The work to be done has been divided in 5 different phases, and within each 
phase I split them into different tasks: The study of the work done by the ancient 
student, the planning of tasks, analysis of system requirements, the learning 
process as related to the tool as with the languages used (HTML5, PHP, 
MySQL, JavaScript, Claroline, etc.), the development of the tool and its 
integration into the Claroline platform, testing and debugging, documentation of 
the project and, finally, the preparation of the presentation. 
 
 
3.1. Phase 1: Study of existing material, planning and start-up 
 
 Reading the report of the previous version: At first, my coordinator 
provided me the report of an ancient student who developed a similar tool 
in another language. To read it, I dedicated a whole week because it was 
written in French and I am completely new to that language. This reading, 
along with the meetings with my coordinator, helped me to understand 
exactly what I should do in order to develop my project and helped me 
establishing the requirements and the methodology to be followed. 
 
 Studying the tool of the previous version: The next week I dedicated 
completely to study the tool developed by the ancient student using the 
FODITIC platform. This, together with the previous task, helped me to 
learn how the tool should behave and what needs it should satisfy. 
 
 Planning of tasks: In order to start the project, I dedicated a few days 
planning the time and establishing the tasks that must be carried out for 
the successful development of the project. 
 
 Analysis of requirements: Later, I dedicated about one week to study 
which were the requirements that the tool required to meet, in order to 
establish the objectives to be achieved. Therefore, in this task I have also 
established the objectives to be achieved and the methodology for 
carrying out the project successfully. 
 
 
Figure 3.1: Gantt chart for phase 1 
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3.2. Phase 2: Learning and study process 
 
 Studying the functionalities of the tool: I dedicated the whole next week 
studying how I should develop the tool and the features that it should 
have. In addition, during this task I began to prepare the working 
environment in which I should work during the following weeks. 
 
 Study of the HTML5 language and the other technologies to be used: In 
the next task, I dedicated about 10 days to learning the technologies to 
be used during tool development. Because I had basic knowledge in 
PHP, MySQL, JavaScript and HTML, I must study hard in order to 
develop with these languages without problems. In addition, during this 
task I dedicated most of the time studying the innovations of the language 
HTML5, orienting ourselves to those features that I would use to develop 
the tool. 
 
 
Figure 3.2: Gantt chart for phase 2 
 
 
3.3. Phase 3: Development Process 
 
 Development of the tool in HTML5: At this time began the task that would 
take me more work, because during the three weeks I was dedicated to 
implement the tool using PHP and JavaScript languages with the new 
HTML5. The main reason that this task was the costliest lies in the 
novelty of this language and, therefore, this is the first time I have worked 
with it. In addition, as I have said earlier, I had little experience in web 
development as well as with PHP and JavaScript languages. 
 
 Moreover, while performing this task I began drafting the report, devoting a 
record of problems I had met and the possible solutions. 
 
 
Figure 3.3: Gantt chart for phase 3 
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3.4. Phase 4: Learning process and integration to Claroline 
 
 Study of the Claroline platform: Once developed the tool individually, I 
continued with the study of the platform Claroline. In order to adapt the 
tool to Claroline, and because I had never worked with this platform and it 
was completely unknown to me, I needed a whole week to study it.  
 
At this point I had many problems at learning exactly how it worked and 
studying all the documentation available to developers, as well as in 
studying other modules already implemented and compiling all the 
information that I would need for the next task.  
 
 Integration of the tool to the Claroline platform: To achieve the integration 
of the tool in Claroline, I needed about two weeks. Along with the task of 
developing the tool, it was also a costly task, and in its adaptation to the 
platform I found many obstacles regarding my proposed solution and the 
solution required by Claroline.  
 
During this task I had meetings with the developer Frederic Minne, who 
very kindly cooperated and helped me understand how it works and 
guided me in the integration of the tool. 
 
 Testing and debugging errors: Once the tool was adapted and the module 
was built, I proceeded to do all sorts of tests to ensure its proper 
operation, considering all the possible situations that could occur in the 
future. During the course of this work, arose errors or bugs I had to fix.  
 
As shown in the figure below, to perform this work I needed more than 
one week. 
 
 
 
Figure 3.4: Gantt chart for phase 4 
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3.5. Phase 5: Project documentation and presentation 
 
 Writing of project documentation: The writing of the report was started, as I 
said above, during the development of the application. At the beginning, I 
was simply noting the problems that arose and I was gathering all the 
information studied for its development. From that point until its delivery, I 
have been writing all the information needed as well as all technical 
details associated to the project. 
 
 Preparation of the presentation: Finally, and once delivery the report, I will 
proceed to prepare the presentation and to complete all the details of the 
application. During this phase, is scheduled make a presentation with 
slides as well as studying all the contents needed during the development 
of the project. 
 
For the accomplishment of this last task, I have calculated that I will have 
three weeks, depending of the final date for the presentation of the 
project. 
 
 
 
Figure 3.5: Gantt chart for phase 5 
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4. Analysis of the requirements 
 
 
4.1. Introduction 
 
In this chapter I will present the requirements analysis made in order to develop 
the media player tool for Claroline. 
 
The requirements analysis aims to define the type of system to build, and 
consists of obtaining, identifying, analyzing and specifying all the conditions or 
requirements that a certain software will have to satisfy in order to develop it , 
and thus solve a problem or achieve an objective. 
 
Requirements analysis focuses, therefore, on studying and defining 'what' the 
system should do without enter into details of 'how' it should do it. 
 
A requirement16 could be defined as the condition or capability needed by the 
users to solve a problem or achieve an objective. 
 
According to their nature, the requirements can be divided into three groups: 
 
 Functional requirements: describes the functionality of a system, that is to 
say, what a system must be capable to do. 
 
 Non-functional requirements: describes the characteristics or qualities 
that the system must have for the proper performance of their functions 
and does not affect the user or it can not immediately perceive. 
 
 Other types of external limitations that affect the product in an indirect 
way. These can range from compatibility with some Operating System to 
the adaptation to laws or regulations applicable to the product. 
 
 
4.2. Obtaining requirements 
 
In order to perform the requirements analysis, analysts can use several 
techniques17 to obtain the client's needs: 
 
 Interviews: The interviews are a common method. Normally, interviewing 
selection of people representing all the critical sectors and potential 
users, called "stakeholders". 
 
 Analyze a system that solves a problem similar to that which is intended 
to develop (or from an existing project), and from there, extract some of 
the requirements of the application to develop. 
 
                                                 
16
 Source: http://es.wikipedia.org/wiki/Requerimiento_(sistemas) 
17
 Adaptation from: http://es.wikipedia.org/wiki/Ingenieria_de_requisitos 
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 Contract forms: Instead of an interview, another posibility is filling out 
forms indicating the requirements or contracts. In complex systems these 
can have hundreds of pages. 
 
 Gathering sessions: These are activities carried out in a controlled 
environment by a business analyst, where persons involved participate in 
discussions to discover requirements, analyze the details and 
implications of the project. 
 
 Experimentation or Prototyping: This method is based on experiment 
with various samples, with limited functionality, as how would be the final 
product once completed and debugged going to reach a final solution. 
 
 Use Case: is a technique for capturing potential requirements for a new 
system or a software upgrade, representing with a graphic the 
relationship of the system with users or other systems. Each Use Case 
provides one or more scenes that show how the system should interact 
with the user or another system to achieve a specific objective. 
 
This phase of the project has been very important in order to develop the tool 
because in the beginning I should analyze the needs of all entities involved in 
the project. At this stage, we define exactly what the tool has to do and under 
which conditions and qualities.  
 
To do this, I used the first two methods. At first I analyzed the needs of my 
coordinator, Claroline developers and future users of it: students and teachers. I 
also used the second technique to study the tool implemented years ago by 
another student. 
 
 
4.2.1. Functional requirements 
 
The first factor to consider is that the new tool should behave the same way as 
that implemented by the previous student. Besides, the new module will 
incorporate new requirements.  
 
Below I expose the requirements analyzed: 
 
 Media Player: The system must be able to load and play video and sound 
files. 
 
 Transcript creation: The tool should allow the introduction of the text to 
play, as well as information required to synchronize it with the media. 
 
 Storage: The system must store the multimedia content as well as the 
transcripts and the information required for the synchronized playback. 
 
 Synchronization: The tool should be able to play multimedia files 
synchronized with the transcript introduced by the teacher. 
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 Edition: The tool should allow editing of the multimedia content, allowing 
modifying both the text of the transcript and the information required for 
the synchronization. 
 
 Removal: The system should allow the elimination of the multimedia 
content. 
 
 Integration: The module must be completely integrated into the Claroline 
platform. In addition, it must be easy to modify and adapt to future 
versions of this platform. 
 
 
Considering the three existing roles in this project (administrator, professor and 
student), their requirements are: 
 
o Requirements for the role of Administrator: The administrator will be able 
to install and uninstall the module and configure it to function properly. 
He will can also access, edit or remove the documents created 
multimedia. 
 
o Requirements for the role of Professor: The professor can manage 
multimedia documents, that is to say, he can create, modify or delete its 
information. Specifically, the teacher can create the document, attaching 
the video or audio file as well as introducing the transcripts and the 
information required for its reproduction and synchronization. Later, he 
can access the document to view, modify or delete content. 
 
o Requirements for the role of Student: The student will be able to access 
the document introduced by a teacher on a course where the student is 
registered. He will be able to play media content and view its transcript. 
 
4.2.2. Non-Functional requirements 
 
As explained previously, non-functional requirements do not describe the 
actions that the program have to do, but describes the qualities that it must fulfil 
and allows its evaluation. Below I describe the non-functional requirements of 
the application: 
 
 Multiplatform: The tool should be compatible with most used operating 
systems as well as all browsers as possible. Because of it will be 
developed using the HTML5 language and, because of its novelty, this 
point must be met as far as possible currently. 
 
 Easy installation: The tool should be presented in form module in order 
to be installed easily in the Claroline platform, using the steps specified 
on it. It must also be compatible as far as possible with future versions of 
the platform. 
 
 Customizable and upgradeable: The module should be editable for 
possible updates in the future. 
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 Modularity: To allow Claroline continue growing, the tool must maintain 
modularity, that is to say, they must respect the Claroline base code, 
changing only those parts of the code belonging to own contributions. 
 
 Coding conventions: The module should follow the guidelines 
established by the Claroline code convention18. 
 
 Security: As a web application, which will be accessed by multiple users 
and of different types, one has to guarantee the compliance of the 
appropriate permissions, that is to say, that a student can not perform 
actions reserved for teachers or administrators, that a student can not 
change options that are reserved for roles or that a student or an outside 
user can not access the tool or its documentation. 
 
All data introduced into the system have to be properly validated by the 
system, to ensure that users (intentionally or not) do not introduce 
malicious data or that may affect prejudicially the system. 
 
 Usability and interface: Usability is the ability of applications to be 
understood, learned and used, as well as be attractive for end users. At 
this point, we must be aware that most users are not experts, therefore, it 
can not be assumed that most users know how to use the system. The 
interface should be clear and easy to use, and actions to be carried out 
should be as intuitive as possible. 
 
The language of the system and especially the error information must be 
as clear as possible so that users can understand it. 
 
In addition, the tool will be presented in both French and English. 
 
The interface will also have to follow the guidelines established by the 
Claroline platform. 
 
 Efficiency: The system must have an acceptable response time, being 
reduced to the lowest possible. However, in most cases this will depend 
mainly on the server load where it is running and its processing speed. 
 
 Maintainability: The system should be documented and the code should 
contain comments explaining what each part does in order to promote 
that the program could be easily maintainable and extensible.  
 
It should also respect the Claroline programming guides in order to 
facilitate maintainability and standardization of the module on the 
platform. 
 
                                                 
18
 Claroline Developer‟s Documentation and Coding Conventions:  
http://sourceforge.net/apps/mediawiki/claroline/index.php?title=Developer‟s_Documentation 
http://sourceforge.net/apps/mediawiki/claroline/index.php?title=Claroline_Coding_Conventions 
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 Platform: The system must be developed on Claroline, which means that 
the programming language should be PHP and run on an Apache server 
with MySQL, using as far as possible the libraries available to 
developers, both for accessing to the database and for displaying 
information to the user. 
 
Specifically, according to the regulation established by Claroline19 the 
development environment should be: 
 
• PHP 5.1.6 or more (PHP 5.2 or 5.3 recommended). 
 
• MySQL 5.0 or more. 
 
• Apache 2 (Also will work with Apache 1). 
 
 
4.2.3. External requirements: 
 
In terms of external limitations that affect the system indirectly, and for the 
proper performance of the module, must be fulfilled the following requirements:  
 
 Claroline platform must be properly installed and configured.  
 
 There must be, at least, a course on Claroline, this platform being 
responsible for creating and managing courses. 
 
 Teachers and students must be related to the course and is also the 
platform responsibility to associate and manage users. 
 
 
4.3. Possible solutions and decision taken finally 
 
Once the system requirements established and analyzed, I will study the 
potential solutions and possible ways in order to develop the tool. Since there is 
a previous version implemented by an old student, there are two options: 
continue from the previous tool and adapt it to the new language and new 
requirements or to develop the module from zero. 
 
 
4.3.1. Development from the existing tool 
 
A first possibility was to start from the already existing tool and simply to 
transform it, adding later the new needs. This option has as advantage that is 
easy to know the requirements, the applied methodology and the taken solution. 
In this way, it would save work in the aspect of finding and learning about the 
needs and requirements that the system demands. 
                                                 
19
 Source: 
http://sourceforge.net/apps/mediawiki/claroline/index.php?title=Getting_Started_with_Claroline_Develop
ment 
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The main advantage of developing an application from a previous version, is 
that the new version will be very similar to the previous one, so the users will 
not have to relearn how it works. Moreover, in this case the development time 
and effort is usually lower and the developer can focus on delivering better 
results. 
 
However, it should spend some time to learn and become familiar with the 
existing code and design as well as taking risks because the earlier version 
might contain bugs that could drag in the new version and should be fixed. 
 
 
4.3.2. Development from zero 
 
The other option considered was to develop the module from scratch. This 
option involves more work and augmented the development time, because it 
would be necessary to develop the functionalities already existing in the other 
version from zero and add the new requirements. 
 
However, it has the advantage that the code would be written from the 
beginning, avoiding any possible error would be on the existing version. 
Moreover, the process of understanding and familiarizing with the existing code 
is not required.  
 
Finally, in this way the new requirements could be applied from the beginning, 
reaching the established objectives easily. 
 
 
4.3.3. Decision taken finally 
 
After considering these two options, it was concluded rejecting he first option in 
favour of developing the module from zero.  
 
Besides the advantages detailed in the previous section, the main reason for 
taking this option is in the novelty of the language to be used (HTML5) and in 
the big differences that it has regarding to the development in Flash.  
 
Another reason that was born in mind at the moment of taking the decision was 
the fact that the tool had been developed 6 years ago, which supposed a risk 
following the same guidelines instead of establishing new ones. 
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5. Specification phase 
 
 
5.1. Introduction: Unified Modelling Language 
In this chapter I will define what the system must do, in other words, I will 
specify its structure and behavior, as well as the interactions between users and 
the system. 
 
To do this, I will use the UML standard, stands for Unified Modelling Language. 
This is currently the best known and used modelling language for software 
systems development. It is a graphical language for visualizing, specifying, 
constructing and documenting a system. UML is a standard for describing a 
model of the system, including conceptual issues such as business processes 
and system functions, and as expressions specific aspects of programming 
languages, database schemas and reusable components. In other words, UML 
is a "modelling language" used to specify or describe methods or processes. 
 
At this phase of the project, I will determine in detail a description of the external 
behaviour of the system, that is, determining the performance from the point of 
view of the end user. The subsequent design and implementation will be based 
on this specification, so it is important to make good decisions in this phase of 
the project. 
 
UML diagrams represent three different views of a system model: 
 
 Static (or structural) view: emphasizes the static structure of the system 
using objects, attributes, operations and relationships. In this section I will 
focus on specifying a Class Diagram. 
 
 Dynamic (or behavioural) view: emphasizes the dynamic behaviour of 
the system by showing collaborations among objects and changes to the 
internal states of objects. In this section I will focus on specifying a Use 
Cases Diagram. 
 
 Interactional view: These are a subset of behaviour diagrams, which 
emphasizes the control and data flow between the elements of the 
system modelled. In this section I will focus on specifying a behavioural 
model with a Sequence Diagram. 
 
In order to generate the documentation, I will specify the conceptual model by a 
Class Diagram in order to facilitate the identification of objects that are part of 
the system and their relationships. I also will make the Use Case modelling of 
the system together with the actors that can interact with it. To conclude, I will 
detail some Sequence Diagrams of the system and the Contracts of its 
operations. 
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5.2. Static or structural view: Conceptual modelling 
 
The conceptual model is a graphical representation that tries to find and define 
the concepts which are relevant to the real world of reference. It represents the 
most significant elements (objects) of the problem domain to resolve. It is often 
specified with a Class Diagram describing the structure of a system by showing 
their classes, their attributes of the class objects, operations or methods, 
integrity restrictions and the relationships between the classes. The classes 
represent concepts, associations represent relationships between concepts and 
role types of an association represent role types taken by instances of the 
modelled concepts in various situations. 
 
Below I am going to specify the conceptual model for the problem. 
 
Integrity Restrictions: 
 
• Primary keys: 
 
– Multimedia: id 
 
– Multimedia File: name 
 
– Transcription File: name 
 
– Course: id 
 
– User: id 
 
• 'Multimedia' content belonging to a 'Course' can only be added and 
managed by users with role of 'Administrator' or 'Teacher'. 
 
– Only a user of type 'Professor' or 'Administrator', is allowed to manage 
'Multimedia' content pertaining to a 'Course' which has been previously 
assigned. 
 
• 'Multimedia' content belonging to a 'Course' can be accessed by all users: 
'Administrator', 'Teacher' and 'Student'. 
 
– Users of type 'Teacher' or 'Student', are allowed to access the 
'Multimedia' content pertaining to a 'Course' to which they have been 
previously registered. 
 
• Comments: 
 
– 'User' and 'Course' classes do not belong to the module, these belong 
to the system. 
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Below, I detail the graphic of the Class Diagram of the system to be developed. 
 
 
 
Figure 5.1: Class Diagram for the Conceptual Model of the System 
 
 
 
5.3. Dynamic or behavioural view: Use Cases modelling 
 
 
Use Cases are a way to represent the interaction between the actors (users) 
and the software system, treating the system as a black box, and the 
interactions with the system (including system responses) are perceived as 
from outside the system. Each Use Case focuses on describing how to achieve 
a goal or a task. Therefore, I'm going to focus on what the system must do and 
how it should behave with each possible interaction received by the user, 
avoiding thinking about how it is to be done. 
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Consequently, a Use Case should: 
 
o Describe what the system shall do for the actor to achieve a particular 
goal. 
 
o Include no implementation-specific language. 
 
o Be at the appropriate level of detail. 
 
o Not include detail regarding user interfaces and screens. This is done in 
user-interface design, which references the Use Case and its business 
rules. 
 
 
5.3.1. Actors 
 
A Use Case defines the interactions between external actors and the system in 
order to achieve an objective. Moreover, they represent a feature or a set of 
system functionalities.  
 
An actor specifies a role played by other system or a person user when 
interacting with the system. According to the different user roles that will interact 
with the system, we have the following actors for specific the Use Cases: 
 
 
Figure 5.2: Actors relating to the different roles of the system 
 
Note: In the Claroline platform, actors with roles of teacher and administrator 
have the same access to the system. The difference is that the administrator 
can edit and manage all courses in the system, while the teacher can only in 
courses which have been assigned. 
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5.3.2. Use Cases Diagram 
 
In order to make the specification, I have divided the Use Cases into four 
groups according to the system functionalities. 
 
 
 
Figure 5.3: Classification of Use Cases according to the functionalities 
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5.3.3. Specification of the Use Cases 
 
 
5.3.3.1. Use Cases for Module management 
 
Although this Use Case is part of all Claroline modules, in order to understand 
the other Use Cases is important to know the actions that the administrator can 
do with our module. In this case, he can manage the module installing or 
removing it, create courses and assign teachers and students to it, assign the 
module to the course and the most important for our case, manage the content 
of our module or restart it completely. 
 
 
 
Figure 5.4: Use Cases for Module management 
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5.3.3.2. Use Cases for Multimedia content management 
 
On the Use Cases for multimedia content management, the actors are the 
users with the role of Administrator and Teacher. They can interact with the 
system by adding, editing or deleting multimedia content entries.  
 
Below I detail the Use Cases with a graphic and the corresponding dialogues 
for each of them. 
 
 
 
Figure 5.5: Use Cases for Multimedia content management 
 
 
 
Figure 5.6: Use case: Add multimedia content 
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Figure 5.7: Use case: Edit multimedia content 
 
 
 
 
Figure 5.8: Use case: Delete multimedia content 
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5.3.3.3. Use Cases for File management 
 
On the Use Cases for file management, the actors are the same users than the 
previous Use Case: the users with the role of Administrator and Teacher. They 
can interact with the system by requesting for add or delete the multimedia file 
and by requesting to add, edit or delete the transcription file, as shown in the 
graphic and the following dialogues. 
 
 
 
Figure 5.9: Use Cases for File management 
 
 
 
 
Figure 5.10: Use Case: Add / Upload multimedia file 
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Figure 5.11: Use Cases: Delete multimedia file 
 
 
 
 
Figure 5.12: Use Case: Add / Create transcription information file 
 
 
 
 
Figure 5.13: Use Case: Edit transcription information file 
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Figure 5.14: Use Case: Delete transcription information file 
 
 
 
5.3.3.4. Use Cases for Access to multimedia content 
 
Finally, in the Use Cases for the access to multimedia content, the actors are 
the users with the role of Teacher and Student. They can interact with the 
system by requesting to load the list of the multimedia existing content for the 
course. Moreover, they can select a content from the list and reproduce it 
synchronized with the transcription.  
 
Below I detail the Use Cases with a graphic and the corresponding dialogues 
for each of them. 
 
 
 
Figure 5.15: Use Cases for File management 
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Figure 5.16: Use Case: Load list of multimedia content 
 
 
 
Figure 5.17: Use Case: Select / Play multimedia content 
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5.4. Interactional view: Behavioural modelling 
 
Behavioural modelling emphasizes the behaviour of objects of the system 
including their interactions, events, and control and data flow. In this section, I'm 
going to specify an interaction modelling using Sequence Diagrams and the 
contracts for the operations defined previously. 
 
The Sequence Diagram is a type of diagram used to model interaction between 
objects in a system, trying to define the responses that the system must give 
respect to events recived from outside. That is, it must detail the operacions the 
system should have and shows how processes will operate with another one 
and in what order. It shows the interaction of a set of objects in an application 
through the time and is modelled for each use case. This diagrams contains 
implementation details of the stage (including objects and classes that are used 
to implement it), and messages exchanged between objects. 
 
The operations contracts define the functionality of the system operations, in 
other words, what these operations have to do in order to develop the sequence 
of events and responses. 
 
5.4.1. Sequence Diagram for Use Cases of Multimedia content and File 
management 
 
Because the use cases of multimedia content management and file 
management are strongly related (as one dependent on each other), I will 
specify the sequence diagrams of these two use cases together. I took this 
decision because the interaction of management with the system files is directly 
affected by the interaction of multimedia content management. 
 
5.4.1.1. Use Cases: 'Add multimedia content', 'Add multimedia file' 
and 'Add transcription file' 
 
 
Figure 5.18: Sequence Diagram for the Use Cases ‟Add multimedia content‟, 
‟Add multimedia file‟ and ‟Add transcription file‟. 
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Below I specify the contract for these operations, depending if these belong to 
Multimedia content management or File management: 
 
 
Figure 5.19: Contract chart for ‟Add multimedia content‟ (Multimedia content 
management) 
 
 
Figure 5.20: Contract chart for ‟Add multimedia file‟ and ‟Add transcription file‟ 
(File management) 
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5.4.1.2. Use Cases: 'Edit multimedia content' and 'Edit transcription 
file' 
 
 
Figure 5.21: Sequence Diagram for the Use Cases ‟Edit multimedia content‟ 
and ‟Edit transcription file‟ 
 
In the same way as in the previous section, below I specify the contract for 
these operations, depending if these belong to Multimedia content management 
or File management: 
 
 
Figure 5.22: Contract chart for ‟Edit multimedia content‟ 
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Figure 5.23: Contract chart for ‟Edit transcription file‟ (File management) 
 
 
5.4.1.3. Use Cases: 'Delete multimedia content', 'Delete multimedia 
file' and 'Delete transcription file' 
 
 
Figure 5.24: Sequence Diagram for the Use Cases ‟Delete multimedia content‟, 
‟Delete multimedia file‟ and ‟Delete transcription file‟ 
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Finally, and depending if these operations belong to Multimedia content 
management or File management, below I specify its contracts: 
 
 
 
Figure 5.25: Contract chart for ‟Delete multimedia content‟ (Multimedia content 
management) 
 
 
 
 
Figure 5.26: Contract chart for ‟Delete multimedia file‟ and ‟Delete transcription 
file‟ (File management) 
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5.4.2. Sequence Diagram for Use Cases of Access to multimedia content: 
 
In order to complete the specification chapter, in this section I'm going to specify 
the sequence diagrams for the use case 'Access to multimedia content'.  
 
5.4.2.1. Use Case: 'Load list of multimedia added' 
 
 
Figure 5.27: Sequence Diagram for the Use Case ‟Load list of multimedia 
added‟ 
 
 
The contract for the unique operation of this use case is: 
 
 
 
Figure 5.28: Contract chart for ‟Load list of multimedia added‟ 
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5.4.2.2. Use Case: 'Select / Play multimedia content' 
 
 
Figure 5.29: Sequence Diagram for the Use Case ‟Select / Play multimedia 
content‟ 
 
Finally, the contract for the operations of this use case is: 
 
 
Figure 5.30: Contract chart for ‟Select / Play multimedia content‟ 
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6. Implementation phase 
 
 
6.1. Introduction 
 
In this chapter I will show the different technologies and tools I used to develop 
the project, and a brief explanation of each of these. 
 
I also will describe some of the decisions taken regarding the implementation of 
the application, and I will explain how to implement some functions on Claroline. 
 
6.2. Technologies and tools used 
 
To carry out this project I need to specify which technologies and programming 
languages used to develop the module.  
 
Claroline uses a client-server architecture, so we shall see in detail what 
technology to use for each part.  
 
Looking to the client side, as the presentation layer is a web interface, I will use 
the HTML language to present the information and also JavaScript code used 
primarily to check data forms, to interact with the user in dynamically and to 
manage the synchronization of multimedia content with its transcription. 
 
As for the server side, Claroline is a platform implemented in PHP code that 
allows you to create dynamic web pages in a relatively simple way. 
 
Claroline also need to be connected to a database, which in this case I have 
deployed the database manager MySQL. So as a summary, the requirements 
of Claroline in the technology way:  
 
o A web server with PHP support: Apache v2 recommended.  
 
o An operative PHP installation: PHP v5.1.6 or more. 
 
o An operational database: MySQL 5.0 or more. 
 
For this project, I used WampServer, which is a tool that includes these three 
features in a simple and powerful way. 
 
Specifically for the development of multimedia player module, I will need use 
the HTML5 language taking advantage of the new features that it incorporates. 
 
Below I will detail each of the technologies and tools needed to develop of the 
module.  
 
Note: HTML and HTML5 is extensively described above. 
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6.2.1. PHP 
 
PHP20 (PHP Hypertext Pre-processor) is an interpreted programming language 
originally intended to create dynamic websites. 
 
This language is distributed under license, that the Free Software Foundation 
qualifies as free software. 
 
This programming language is mainly used to display dynamic content on 
websites, so that when performing a HTTP request to the server, it executes the 
PHP scripts associated with that request. 
 
The similarity of PHP with the most common programming languages like C and 
Perl, allows programmers to create the most complex applications with a very 
short learning. It is also allowed to engage in dynamic content applications 
without learning a large group of functions. 
 
PHP allows connecting with different database servers such as: MySQL, 
PostgreSQL, Oracle, DB2, Microsoft SQL Server, Firebird and SQLite. It also 
has the ability to be implemented for most of the Operating Systems, such as 
Unix (e.g. Linux, Solaris or Mac OS X) or Windows and can interact with most 
popular servers.  
 
PHP is an alternative to the Microsoft technologies ASP and ASP.NET, to 
Coldfusion by Adobe, to JSP / Java from Sun and CGI from Perl. 
 
In summary, the advantages are: 
 
 Multiplatform language 
 
 Connectivity with most database managers currently used, which 
highlights the connectivity with MySQL. 
 
 Ability to extend its potential with the use of modules (extensions). 
 
 Extensive documentation. 
 
 It is free, so is supposed to be an easy and accessible alternative for 
everyone. 
 
 Allows object-oriented programming. 
 
 It has a very abroad native library of functions. 
 
 Types of variables do not need to be declared. 
 
 Ability to manage exceptions. 
 
                                                 
20
 PHP manual from PHP Documentation Group: http://www.php.net/manual/en/index.php 
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The disadvantages: 
 
 Promotes the creation of messy code and a maintenance complex. 
 
 It is difficult to optimize. 
 
 It is designed a way that allows making Web applications that are 
problematic and obsolete, and that does not respect the fact of 
separating the code with the creation of the website. 
 
 
6.2.2. JavaScript 
 
JavaScript is a scripting language mainly used in web pages. Its syntax is 
similar to the Java and C languages. Like Java, JavaScript is an object-oriented 
language because it has heritage features.  
 
All modern browsers interpret JavaScript code embedded within web pages. 
This language can be included in any document and is compatible with any 
Operating System, HTML or whatever runs translated into HTML in the client 
browser. 
 
Traditionally, it was used in HTML web pages to perform tasks and operations 
within the client side only, without access to server functions. JavaScript runs 
on the user agent while the sentences are downloaded with the HTML. 
 
 
6.2.3. SQL 
 
SQL, stands for Structure Query Language, is a standard language for data 
query and manipulation developed by ANSI that exploits the flexibility and 
power of relational systems enabling a variety of operations on it, that is, a 
standardized language that allows work with most relational database. 
 
It is high-level language with declarative character, thanks to its consistent 
theoretical base and its orientation to the management of large sets of records 
and not individual records, offers high productivity in coding. 
 
The main feature of this language is its simplicity, because with few knowledge 
you can perform basic queries on databases, although it is a complete 
language. 
 
The SQL language can be divided into three sets of instructions or statements 
according to their function: 
 
o The definition statements (DDL Data Definition Language) to create, 
modify and delete data structures. 
 
o The manipulation statements (DML Data Manipulation Language) can 
read, insert, modify and delete records. 
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o Control statements (DCL Data Control Language) to finalize and approve 
or reject transactions or revoke permissions for users. 
 
 
6.2.4. MySQL 
 
MySQL21 «is an open source relational database management system. It is 
based on the structure query language (SQL), which is used for adding, 
removing, and modifying information in the database. Standard SQL 
commands, such as ADD, DROP, INSERT, and UPDATE can be used with 
MySQL. 
 
MySQL can be used for a variety of applications, but is most commonly found 
on Web servers. A website that uses MySQL may include Web pages that 
access information from a database. These pages are often referred to as 
"dynamic," meaning the content of each page is generated from a database as 
the page loads. Websites that use dynamic Web pages are often referred to as 
database-driven websites. 
 
Many database-driven websites that use MySQL also use a Web scripting 
language like PHP to access information from the database. MySQL commands 
can be incorporated into the PHP code, allowing part or all of a Web page to be 
generated from database information. Because both MySQL and PHP are both 
open source (meaning they are free to download and use), the PHP/MySQL 
combination has become a popular choice for database-driven websites.» 
 
 
6.2.5. Apache 
 
Apache22 is the most popular Web server software. It is free and open source 
software, which makes the role of HTML server and includes the concept of 
virtual server, responsible for responding to HTTP requests. This software is 
developed by a public community of developers called Apache Software 
Foundation, into the project "HTTP Server httpd". 
 
Apache has among its characteristics the use of highly configurable error 
messages, databases of authentication and content negotiation. 
As main advantages of using Apache, highlight the modularity, the fact that it is 
OpenSource, multiplatform, extensible, free and popular, which makes it easy to 
obtain and get help. 
 
 
 
 
 
 
 
                                                 
21
 Source: http://www.techterms.com/definition/mysql 
22
 Source: http://httpd.apache.org/ABOUT_APACHE.html 
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6.2.6. WampServer  
 
WAMP is an acronym formed from the initials of the operating system Microsoft 
Windows and the principal components of the package: Apache, MySQL and 
one of PHP. 
 
WampServer23 is a Windows web development environment type WAMP to run 
locally (without connecting to an external server) PHP scripts. It allows the 
developer to create web applications with Apache, PHP and the MySQL 
database. It is not in itself a program, but an environment with two servers 
(Apache and MySQL), a shell script (PHP) and an administration for both SQL 
databases phpMyAdmin and SQLiteManager. It has an administration interface 
to manage and manage its servers through a tray icon and the interface through 
the browser. 
 
 
6.3. Development environment 
 
After seeing all the technologies and tools needed to implement this module, I 
will show them in a list to have a more global view of all the technological 
requirements used for the development of the project, and its versions: 
 
o Operating System: Windows 7 Ultimate Edition 
 
o Notepad++ 
 
o WampServer 2.1a that includes Apache, MySQL, PHP5 and 
PhpMyadmin. 
 
o Web Server: Apache v2.2.17 
 
 
o Data Base: MySQL v5.5.8 
 
o MySQL administration: PhpMyadmin 3.2.0.1 
 
o Claroline Platform v.1.10.4 
 
o Development languages:  
 
- PHP v5.3.5  
- HTML5  
- JavaScript 
- Jquery + AJAX 
 
 
 
 
                                                 
23
 Source: http://www.wampserver.com/en/ 
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7. Architecture 
 
 
7.1. Introduction 
 
In this chapter I will detail the architecture of the developed module, the 
objectives to achieve and the advantages and disadvantages of the solution 
taken.  
 
The tool has been developed in strict accordance with the rules established in 
the Claroline platform. To achieve this, I have also taken as reference modules 
already created and operational, taking as reference the Podcasts module 
called 'ICPCRDR'. 
 
It is also important to emphasize that it has been developed independently to 
Claroline and after adapted to this platform, with the intention of ensuring that 
the tool is compatible with future versions of Claroline. 
 
 
7.2. Objectives to be achieved 
 
In order to develop the media player tool with synchronization of transcripts I 
established the following objectives to be achieved: 
 
o Creation of a multimedia player able to reproduce audio and video files. 
 
o Storage system of video and audio files on the server. 
 
o Creation of a transcript introduction system, where the teacher can 
reproduce the multimedia content while introducing each transcript with 
their time of appearance and disappearance. 
 
o Creation of the file with the transcription content and its storage on the 
server. 
 
o Storage system of the multimedia content information and transcripts in 
the database. 
 
o Show a list of all the media uploaded, and allow access to each of them. 
 
o Allow to manage the media, adding, editing or deleting it from the 
system. 
 
o Synchronizing the media playback with its transcription. 
 
o Allow to reproduce the files in all the platforms and modern browsers. 
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7.3. Aspects to consider 
 
For the correct development of the tool, it is important to consider certain 
aspects detailed below. 
 
o Use open source and free software. 
o The tool should be cross-platform, it is to say, it may be used in the 
principal operating systems like Microsoft Windows, Apple OSX, GNU / 
Linux, etc. 
o The tool should be used in the principal browsers like Chrome, Mozilla 
Firefox, Microsoft Internet Explorer, Apple Safari, Opera and, hopefully, 
in the browsers of mobile devices. 
o Establish a userfriendly and intuitive interface in which users should not 
have extra skills to those required by the Claroline platform. 
o Avoid installing any extra software or plug-in to those required by the 
Claroline platform. 
 
7.4. Module architecture 
 
In this section I will detail the architecture of the most important elements of the 
module, as well as the most important aspects of its implementation. The order 
used for the explanation is based from the natural sequence of the tool. 
 
It is important to highlight the decision that I made to force the user to enter the 
video or audio file in two different formats, in order to ensure the compatibility of 
the module with all modern browsers. 
 
 
7.4.1. Introduction of new multimedia content 
 
For the introduction of new multimedia content is used a form data entry. This 
form is defined in the template file called 'mediaform.tpl.php'. Through this 
form, the the professor must enter: 
 
o The title of the new document to be created. 
 
o The number of transcripts that will have the multimedia content.  
 
o The document visibility (visible or invisible to students).  
 
o Indicate if the media file to be upload is a video or an audio. 
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o Depending on the choice in the previous section, two elements will be 
displayed for the introduction of the video or audio.  
- In case of a video, the user must enter the file twice, one in MP4 
format and another in OGV or WEBM format. 
- In case of an audio, the user must enter the file twice, one in MP3 
format and other in WAV or OGG format. 
 
This information will be stored in the database and identified by the id of the 
insert. In addition, the file will be stored on the server, changing its name to 
'media_id.ext' where 'id' is the value that relates it to the created document. 
 
 
Below is the structure of the information to be stored in the database. 
 
Field Description 
id 
Primary key type integer that identifies the content and links to 
the media and transcript files. 
title String that contains the title of the document created. 
numFields Integer that defines the number of transcripts of the document. 
fileType 
Enumeration that indicates if the content added is a 'video' or 
an 'audio' file. 
visibility 
Enumeration that indicates if the document is visible by the 
students or not. 
 
 
In introducing the multimedia file to upload, is strictly controlled the type of file 
extension. This is done through a script that responds to the attribute 
"onchange" of the input file, which verifies if the files are of type MP4, OGV or 
WEBM in video case or MP3, WAV or OGG in audio case. In addition, is 
controlled via the attribute 'disabled' of the submit button that can not be submit 
the form without entering the two required files before. 
 
There are four elements to insert files, two for the insertion of video and two for 
the insertion of audio. Depending on the type of file specified by the user, the 
visibility of these is controled with a script. 
 
Important note: For the correct operation of the tool, it is necessary to modify 
the php.ini file indicating the maximum size of files to upload with the attributes 
'post_max_size' and 'upload_max_filesize'. In a addition, the attribute of the 
PHP configuration called 'register_globals' must be activated. 
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7.4.2. Introduction of the transcription text 
 
In the next step of the sequence of use of the tool it will display the media player 
with the uploaded media file together with a form for entering the text of the 
transcript. This form will show many groups of three elements as indicated in 
the previous step. The first element of each group is aimed at introducing the 
transcript text. The second one is aimed at introducing the time (in seconds) 
that this transcript has to appear, and the last one, the time that this transcript 
has to disappear. 
 
 
 
<label for="addFile"><?php echo get_lang('Choose the video file'); echo '     
(WEBM/OGV)';?>&nbsp; <span class="required">*</span>&nbsp;:</label> 
       
<input type="file" name="media[]" id="media[]" accept="video/webm, video/ogg" 
      onchange="check_extension(this.value, 'upload', ['.ogv', '.ogg', '.webm']);"/> 
 
<script type="text/javascript"> 
  
      var numFiles = 0;  
  
      function check_extension(filename,submitId,validExtensions) { 
            var ext = filename.slice(filename.lastIndexOf(".")).toLowerCase(); 
            var submitEl = document.getElementById(submitId); 
  
 //loop through our array of extensions 
 for (var i = 0; i <= validExtensions.length; i++) 
 { 
       //check to see if it's the proper extension 
       if (validExtensions[i] == ext) 
       { 
        //it's the proper extension 
  numFiles++; 
  if(numFiles == 2){ 
  submitEl.disabled = false; 
              } 
       return true; 
       } 
             } 
            if( numFiles > 0 ) 
            { 
                  numFiles--; 
            } 
            alert("Invalid file, only files with " + validExtensions + " extensions are allowed."); 
            submitEl.disabled = true; 
            return false; 
      } 
 
</script> 
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The time must be inserted in seconds and millisecons, using the format 
'0000.00'. The first four numbers indicates the seconds and the other two the 
millisecons. Therefore it is possible to synchronize a video up to 166 minutes, 
much more than adequate for the short duration of videos to be used at the tool. 
 
The professor can introduce the transcripts and their times of appearance easily 
because he can play the video or audio simultaneously with the aim of facilitate 
this task. 
 
After its introduction, this information will be sent and it will create an HTML file 
with the contents of the transcription, so that each transcript has the following 
structure: 
 
 
 
This form is described in the template file called 'mediatranscript.tpl.php'. 
 
 
7.4.3. Edition of multimedia content 
 
Editing multimedia content, is similar to the introduction. When making the 
request for edit a document from the list, the form contained in the template file 
called 'mediaform.tpl.php' is displayed, loading from the database the title, the 
number of transcripts and the visibility introduced when adding content. In this 
step the user can not modify the media file. 
 
Once edited, the data base is updated with the new information and displays a 
form for editing the transcription file. In this form the information contained in the 
file is loaded, accessing the server via a script using JavaScript and jQuery. 
Each transcript of the file (text transcript, time and time begin end) is added in 
the form fields for the introduction of the transcripts, in order to facilitate the 
edition task to the user. This way, the teacher should only change the 
information he want or add new without having to retype the entire transcript. 
<span id="transcript_0" begin="0002.00" end="0007.00"> #0: Text 1 </span><br /> 
<span id="transcript_1" begin="0008.20" end="0012.40"> #1: Text 2 </span><br /> 
<span id="transcript_2" begin="0014.00" end="0019.25"> #2: Text 3 </span><br /> 
<span id="transcript_3" begin="0021.50" end="0028.00"> #3: Text 4 </span><br/> 
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This form and the script are described in the template file called 
'mediatranscriptedit.tpl.php'. 
 
 
7.4.4. Multimedia player 
 
This is the most important part of the module, and has been developed taking 
advantage of the novelty offered by the latest revision of the HTML standard. 
HTML5 allows the creation a multimedia player using the new <video> and 
<audio> tags. Using this tag is easy to introduce video on a website. However, I 
had to take in consideration the current war of codecs that major companies 
have. Each company supports a codec, so the tool should allow play all kinds of 
formats and codecs as possible to HTML5: 
 
Currently supported video formats: 
 
• .mp4 = H.264 + AAC  
• .ogg/.ogv = Theora + Vorbis  
• .webm = VP8 + Vorbis 
 
Currently supported audio formats: 
 
• WAV 
• MP3 
• ACC 
• OGG 
 
I have decided to show a different type of player according whether it is an 
audio or video file, using the <video> and <audio> tags of HTML5. 
 
<script type="text/javascript"> 
 
$(document).ready( function() { 
 var url = "<?php echo get_path('coursesRepositoryWeb') . 
claro_get_course_path() . '/CLMEDIA/transcript_'.$this->id.'.html'; ?>"; 
 
 $.get( url, function(response) { 
  $('#content').html(response); 
  for(i=0; i < <?php echo $this->numFields ?>; i++){ 
   $('#text'+i).val($('#transcript_' + i).text()); 
   $('#begin'+i).val($('#transcript_' + i).attr("begin")); 
   $('#end'+i).val($('#transcript_' + i).attr("end")); 
  }  
 }); 
}); 
 
</script> 
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This part of the module is contained in the template file called 
'mediadisplay.tpl.php', and its main content is displayed in the figure below. 
 
 
 
 
 
The HTML5 <video> and <audio> elements allows the user to control playback 
using attributes. For this module I have used the following attributes: 
 
o 'width' and 'height': These two attributes allow specifying the size of the 
player. In this case I defined a size of 640x480 pixels. This decision was 
taken by the reason that this way will show the correct aspect ratiofor 
most videos. 
 
o preload="auto": The function of this attribute is to indicate that the video 
should be loaded automatically when access the content. 
 
 
 
 
<?php if($this->fileType == 'video') : ?> 
  
      <video onplay="startCaption();" ontimeupdate="updateCaption()" id="video" 
                  width=640 height=480 ontimeupdate="timeupdate()"  
                  style="background:black" preload="auto" controls="controls"> 
 <source src="<?php echo $baseWorkDir.'media_'.$this->id.'.ogv'; ?>"  
                 type='video/ogg; codecs="theora, vorbis"'> 
            <source src="<?php echo $baseWorkDir.'media_'.$this->id.'.mp4'; ?>"  
                  type='video/mp4; codecs="avc1.4D401E, mp4a.40.2"'> 
 <source src="<?php echo $baseWorkDir.'media_'.$this->id.'.webm'; ?>"  
                  type='video/webm; codecs="vp8.0, vorbis"'> 
 <p>Your browser don't support video</p> 
      </video> 
 
<?php endif; ?> 
 
<?php if($this->fileType == 'audio') : ?> 
  
      <audio onplay="startCaption();" ontimeupdate="updateCaption()" id="video"  
                  ontimeupdate="timeupdate()"  
       style="background:black" preload="auto" controls="controls"> 
 <source src="<?php echo $baseWorkDir.'media_'.$this->id.'.wav'; ?>"  
                  type="audio/wav" /> 
 <source src="<?php echo $baseWorkDir.'media_'.$this->id.'.ogg'; ?>" 
                  type="audio/ogg" /> 
 <source src="<?php echo $baseWorkDir.'media_'.$this->id.'.mp3'; ?>"  
                  type="audio/mp3" /> 
 <p>Your browser don't support audio</p> 
      </audio> 
 
<?php endif; ?> 
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o controls="controls": This attribute allows to add controls to the media player. 
Specifically adds the following functions: 
 Play 
 Pause 
 Seeking bar 
 Volume bar 
 Mute 
o The functions called startCaption() and updateCaption() are used for 
synchronization of the transcripts, so these will be explained below. 
 
  
7.4.5. Synchronization of multimedia content with its transcription 
 
This is one of the most important functions of the module, as which is 
responsible for playing the multimedia content with your transcript, 
synchronously. 
 
The element <video> of HTML5 has event atributtes in order to control 
everything related  with content playback. For this module, I have used two of 
them: 'onplay' and 'ontimeupdate'. 
 
The 'onplay' event attribute alows to execute an script to be run when media 
data is going to start playing, in other words, when the user clicks the Play 
button. 
 
The 'ontimeupdate' event attribute allows to execute an script to be run when 
media changes its playing position. 
 
The startCaption() function is executed when the user clicks the Play button. 
This function is responsible for access to all the transcription information and to 
store it in a two-dimensional array called 'captions', which will be used in the 
following function. Specifically, this array has as many positions as transcripts 
and stores at each position the text, the time of appearance an the time of 
dissapearance. 
 
Finally, the updateCaption() function is executed every time the media changes 
its playing position. This function is responsible for controlling the current 
playing time to show, during the time indicated, the text of the transcript, so is 
achieved a perfect synchronization with the video or audio. 
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These script functions are contained in the template file called 
'mediadisplay.tpl.php', along with the script to access and load the file 
transcripts. This script is similar to that explained in section 7.4.3. 
 
7.4.6. Security 
 
In order to ensure the security of the system to avoid any harmful action by the 
user like Cross Site Scripting (XSS), I have taken the following measures: 
 
o I constantly used the POST method to send data from a form, avoiding 
the use of GET into the measure of the possible. Only GET method was 
used to send the identification number 'id' of the multimedia content 
accessed, which involves no security risk to the system. 
 
o Avoid using HTML before inserting untrusted data into HTML content 
tags. 
 
o Avoid using attributes before inserting untrusted data into common HTML 
attributes. 
 
o Avoid using JavaScript before inserting untrusted data into javascript 
attributes of HTML tags. 
 
<script type="text/javascript"> 
 
      var j = 0; 
      var captions = []; 
      var i = 0; 
  
      function startCaption(){  
            while($('#transcript_' + i).size() > 0){ 
                  captions[i] = [];  
                  captions[i][0] = $('#transcript_' + i).text(); 
                  captions[i][1] = $('#transcript_' + i).attr("begin"); 
                  captions[i][2] = $('#transcript_' + i).attr("end"); 
                  i++; 
            } 
      }  
  
      function updateCaption() { 
            var video = document.getElementsByTagName('video')[0]; 
            if(video.currentTime > captions[j][1] && video.currentTime < captions[j][2]){ 
      $('#transcriptField').text(captions[j][0]);            
       j++; 
            } 
      } 
   
</script> 
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o Avoid using CSS before inserting untrusted data in the style attribute of 
any HTML tag. 
 
o Any data entered by the user in the forms has been stored before using 
the 'string htmlspecialchars (string data)' function, whose mission is to 
transform some characters introduced in order to prevent user-supplied 
text from containing HTML markup. In this way is avoided that the user 
can enter scripts, PHP or HTML elements which could attack the system 
and infer its performance. 
 
 
7.5. Advantages and disadvantages of the proposed 
solution 
 
7.5.1. Advantages 
 
Among the advantages of the proposed solution for the development of the 
module, there are: 
 
 
o The module and the player are platform, used in most modern browsers 
and operating systems. 
 
o Use of a multimedia player that plays both sound and video. It uses a 
different media player according whether it is video or audio. 
 
o The media player supports video and audio formats most common. It 
forces the user to upload the file two times, using the two video formats 
and two audio formats that ensure compatibility with most modern 
browsers. 
 
o User-friendly interface and intuitive, which is not required to have any 
extra knowledge than those required by the Claroline platform. 
 
o Simplicity of use and familiarization with the tool. 
 
o The introduction of information, the multimedia file and the transcription 
is done as simply as possible. 
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7.5.2. Disadvantages 
 
Among the disadvantages of the proposed solution for the development of the 
module, there are: 
 
o The media player only supports MP4, WEBM, OGV, MP3, OGG and 
WAV formats. This may cause that the user must convert these 
multimedia file to one of these formats before uploading to the platform. 
 
o The user must have the file in two different formats to upload to the 
platform, in order to ensure the module compatibility with all browsers. 
 
o The media file can be downloaded at any time, so it can infer with the 
distribution rights of video or audio without permission. 
 
o The media must be added by the user, without the ability to add content 
from an external link. 
 
o The user must wait for the file upload before he can continue using the 
platform. On large files this can cause a long wait. 
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8. The developed module: A Media Player tool with 
synchronized transcripts 
 
In this chapter I am going to explain everything related to the module 
developed. First I will focus the explanation in the HTML5 language 
development and its compatibility with modern browsers, and then detail the 
characteristics of the tool and utilization of the module for each one of the 
possible user profiles. 
 
 
8.1. Compatibilities of the development in HTML5 
 
The module developed is a tool for playing multimedia content that can play 
video and audio files synchronized with their textual transcription previously 
introduced. The tool is developed in PHP and HTML5, taking advantage of its 
greatest innovation: the possibility of reproducing multimedia content using the 
<audio> and <video> tags. 
 
Below I detail the support24 of these two HTML5 tags with each one of modern 
browsers: 
 
 
Figure 7.1: Browser support for the audio element 
 
 
 
Figure 7.2: Browser support for the video element 
 
 
As explained previously, each browser is supporting a different video or audio 
format, so the module has been developed trying to ensure compatibility of the 
tool with the most modern browsers as possible. The formats currently 
supported by HTML5 are: 
 
Currently supported video formats: 
 
• .mp4 = H.264 + AAC  
 
• .ogg/.ogv = Theora + Vorbis  
 
• .webm = VP8 + Vorbis 
 
 
                                                 
24
 Source: http://www.caniuse.com/ 
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Currently supported audio formats: 
 
• WAV 
 
• MP3 
 
• ACC 
 
• OGV Vorbis 
 
 
Below I am going to detail the formats supported25  by the tool along with the 
browser that currently support it: 
 
 
Figure 7.3: Codec support by modern browsers 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
25
 Sources:  
http://www.apple.com/safari/features.html 
http://windows.microsoft.com/en-US/windows/home 
http://www.google.com/chrome  
http://www.opera.com/ 
http://www.mozilla-europe.org/ 
http://caniuse.com/ 
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8.2. Characteristics and operation of the module 
 
Once detailed the compatibilities and formats supported by browsers, I will 
explain the characteristics of the module. First, the platform administrator has to 
install the module to the Claroline platform. This module is presented in 
compressed format '.zip', which contains the following elements: 
 
Note: the folders are represented by [foldername], while the files are shown in 
quotation marks. 
 
• [conf] folder contains the config file, in which is described the available 
configuration options for the module: 
 
o 'CLMEDIA.def.conf.inc.php' 
 
• [css] folder contains the css style sheet of the module searched by 
CSSLoader:  
 
o 'clmedia.css' 
 
• [img] folder contains the icons and images of the module searched by 
get_icon_url(): 
 
o 'media_add.png' 
o 'media_delete.png'  
o 'media_edit.png', 
 
• [lang] folder contains the translation files for the module, searched by 
get_lang(). The current version of the module is available in English, French 
and Spanish:  
 
o 'lang_french.php' 
o 'lang_spanish.php' 
 
• [lib] folder contains the libraries of the module searched by 
From::module('CLMEDIA')->uses('mediacollection.lib.php'). This file is 
responsible for requests to the database: 
 
o 'mediacollection.lib.php' 
 
• [setup] folder contains the install and uninstall files: 
 
o 'course_install.sql' : SQL script executed when installing the module 
in a course, which is responsible for initializing the database with the 
necessary information. 
o 'course_uninstall.sql' : SQL script executed when removing the 
module from a course, which is responsible for deleting the database 
information. 
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• [templates] folder contains the templates of the module, searched by the 
class ModuleTemplate:  
 
o 'mediadisplay.tpl.php'  
 
o 'medialist.tpl.php' 
 
o 'mediaform.tpl.php' 
 
o 'mediatranscript.tpl.php' 
 
o 'mediatranscriptedit.tpl.php' 
 
• 'media.png' file contains the icon of the module in the tool and module lists. 
 
• 'index.php' file contains the main entry point of the module. 
 
• 'clmedia.php': this is the main module file. It contains the main program and 
has the function to manage all the events, generating requests and 
performing the necessary operations. 
 
• 'manifest.xml' file describes the module so it can be installed and used in 
Claroline. 
 
In order to install the module, is recommended to consult the official site of the 
Claroline platform, especially the video explaining this task available online at: 
http://www.claroline.net/dlarea/docs/videos/en/install_module.htm 
 
After installing the module, a course must be created, in which teachers and 
students have been assigned to. Once the course has been created, on the left 
is displayed the list of tools available, among which is the media playback tool, 
as shown in the figure below. 
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Figure 7.4: List of available tools 
 
 
Depending on the user role, following I detail the features that can perform each 
one. 
 
 
8.2.1. Teacher role 
 
When selecting the multimedia player tool, the teacher will find the list of media 
that he has added to that specific course. From this position, the teacher can 
manage that content editing and adding new or removing the existing ones. To 
add new media, the teacher must select the 'Add a video or an audio', going to 
show the following menu. 
 
 
Figure 7.5: Interface for adding multimedia content 
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From this menu, the teacher must establish: 
 
• A title for the content to be added (which will later be displayed in the main 
list of contents). 
 
• The number of transcriptions required for the content. 
 
• Visibility of the content: sets if the content will be visible or not for the 
students. 
 
• Select from the local disk the video or audio file to be added. 
 
Once entered all the necessary information, it will be sent using the 'Submit' 
button. Then the following menu will be displayed for introducing information 
about the transcripts, as shown in the figure below. 
 
 
Figure 7.6: Interface for adding the transcription 
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In this sequence, the teacher can enter the text from the transcript of the video 
or audio to be played. There are displayed as many text fields as indicated in 
the previous menu, as well as two fields for the start time and end. For each 
transcript should be introduced: 
 
• The text of the transcript, whose length should be in accordance with its 
time of appearance to be read correctly by the student. 
 
• The start time that the transcript should appear. 
 
• The end time in which such transcript must disappear. 
 
After entering the required information, it will be sent to the server using the 
'Submit button'. Below the teacher can select the content posted using the list 
on the left in order to reproduce its content and verify that it is correct. 
 
 
8.2.2. Student role 
 
On the part of the student role, it can access all the multimedia content added 
by the teacher in a course. In the same way that the teacher, the list with all the 
contents visible to him will appear on the left side (without the options of adding, 
editing or delete). The student can select content on view and access it then 
displaying the following screen: 
 
 
 
Figure 7.7: Interface for viewing multimedia content 
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This interface has the following characteristics: 
 
o On the left side is displayed the list of the other content previously added 
in order to access directly to them. 
 
o On the center, is displayed the video or audio with the ability to: Play / 
Pause, sound adjustment, mute, progress bar and current time. 
 
o On the right side is shown the full transcript to be synchronized with the 
video or audio. 
 
o Below of the video is where will appear dynamically the transcripts, 
synchronized according on timing specified previously. 
 
For developing the tool I have used the attribute 'preload' which specifies that 
the video should be loaded when the page loads. Using this feature, when 
students play the video it will be already loaded thus improving the user 
experience. 
 
If the student needs to see or listen a sequence again to understand it better, he 
can pause and rewind the video or audio as he want. This will not affect the 
timing and the transcripts will reappear on the timing specified. 
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9. Conclusions from the project 
 
 
At this point, after having analyzed, specified, designed and implemented 
multimedia playback tool for Claroline timing, I am about to do a reflection and 
evaluation of the working done, see how far I have met the objectives of the 
project and see how it can further improve and expand the system done. 
 
 
9.1. Objectives achieved 
 
In chapter one I mentioned the objectives of this project, which briefly defined 
Claroline to create a tool for that allow the professors to add multimedia content 
to their courses and students to reproduce it synchronously with its transcript. 
 
At this point, after having carried out the project, we can say that all the 
objectives have been met satisfactorily. 
 
Some objectives has been more difficult carry out because of its complexity, but 
finally, after research and get to know increasingly about Claroline I have 
achieve all the objectives established. 
 
 
9.2. Extensions and improvements 
 
Although the objectives of the project have been covered, a type of project like 
this can always be improved and expanded. In fact, Claroline modules can 
extend the features in and improve aspects in a relatively simple way. 
 
The tool has been developed taking into account some specific goals. However, 
it could be improved by adding features in order to improve student learning, as 
for example: 
 
 Have a codec converter on the server, so as to allow upload any type of 
video or audio format. This would avoid the teacher should introduce the 
same file two times. 
 
 Allowing a student to choose to show or not the transcripts. 
 
 Do the reverse process in which a student must play the content and then 
write its transcription to be corrected by the teacher (or automatically by 
the application). 
 
 Allow to insert media with transcripts into other documents. 
 
 Improve the interface and allow selecting the style of the transcripts. 
 
 Add more controls and features to the multimedia player. 
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9.3. Final conclusion 
 
Information systems are increasingly present in all areas, both professionals 
and learning, helping and offering the advantages of computer systems to 
facilitate and assist in several aspects.  
 
In addition, distance learning or e-learning is increasingly being most used, and 
may even be a powerful tool to improve the current education. This kind of 
extracurricular activities come to replace the so-called homework, which must 
be completed outside the classroom and the school hours, in the domestic 
environment, but taking advantage of the benefits that the Information Society 
can provide. 
 
In my opinion, I think that the society should encourage using this kind tools 
because these can be a strong complement to traditional education. 
 
Specifically, the developed project will add features that until now were not 
covered, helping the student to improve its comprehension, pronunciation and 
grammar, thereby increasing the quality of language teaching. 
 
 
9.4. Personal assessment 
 
As a personal assessment after completing the project and after spending a 
great number of hours in developing it, solving problems, reconsidering some 
aspects, including headaches, I have to emphasize the gratitude by seeing the 
fruit of my work. 
 
The development of this project has been a real challenge for me, because I 
was in a country very different to mine, without knowing the language, not 
knowing anyone (neither teachers nor students), and far away of my family and 
friends. At first I did not know where to start, or what exactly I had to do or which 
way to follow to achieve the objectives. But I was progressing gradually and I 
could see how the project was evolving. 
 
However, be able to carry out a project of this nature has filled me with gratitude 
as well as tranquillity to the see that things have finally gone well although I 
have had complications along the way. 
 
Finally, I want to emphasize my great interest in software development, web 
development in particular, to which I want to dedicate my professional life. This 
project has taught me many technical and intellectual issues that undoubtedly 
will help me in the future and on which I want to continue learning and 
improving my abilities as future computer engineer. 
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